This paper presents a pratical residual vibration suppression methodology for the repetitive fast and precise positioning in laser drilling machines, using an Initial Value Compensation (IVC). Fig. 1 shows a block diagram of the positioning system using an I-PD controller, where P n (z) denotes the dynamics of a target positioning device. In the IVC approach, an additional input can be applied to the output of integral compensation C I (z), avoiding the residual vibrations due to the initial values in the repetitive positioning. Two essential problems, however, remain in the compensation: the input saturation due to the wide band spectrums in IVC power and the modeling errors in mathematical plant model, these deteriorate the positioning performance with IVC.
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In this research, in order to avoide the input saturation, the assignment of poles and zeros for the IVC has been improved to decrease the high frequency power in the additional input, based on the analysis of current controller. The robust feedback controller, on the other hand, has been achieved by the analysis of closed loop stability, ensuring the enough stability margin against the modeling errors. Fig. 2 indicates experimental position error waveforms in the repetitive motion with and without the compensation for input saturation. In the figure, (a) gives the waveforms without IVC, which shows scattered residual vibration. The IVC without compensation for the input saturation is applied in (b), where effective IVC can not be attained. The figure (c) shows the waveforms with the Fig. 1 . Block diagram of positioning system compensation for the saturation, achieving the desired positioning performance in whole sequential motion. Fig. 3 shows the comparative study for effects of the robust feedback controller design. In the figure (a) without the compensation of robustness, the scattered response deteriorates the positioning performance. In the figure (b), on the other hand, the desired response can be achieved by the robust controller design. (1)
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